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PROVISIONAL SPECIPICATION 
Improvements in and relating to Apparatus for the Nebulisation 

of Liquids 


We, Qeoepejjy Warkbk Pabr, of 4, 
Green Pillars, Wrotiam Heath, Eent, a 
British subject, and Chaklbs Austen 
Limited, of 18, Essex Street, London, 
5 W.C.2, an English Company, do hereby 
declare the nature of this invention to be 
as follows: — 

This invention relates to an improved 
tlevico for the nenbnlisation of liq-tiids b> 
10 means of compressed air or other gas 
under pressure, the process of nebulisation 
being* defined as the breaking' np of a 
liquid into droplets so small that a stable 
cloud is formed in the air, and has for its 
object the provision of a device ttat shall 
be simple and easily cleaned and at the 
same time efficiently adapted for its de- 
signed purpose. 

A device constructed according to thia 
invention -consists broadly of a simple 
atomiser of known type, which preferably 
takes the form an an air-jet directed across 
the open top of a tube whose lower end 
dips into the liquid to be nebulised, so dis- 
posed that its spray is directed into the 
mouth of an open blast tube, through 
which the spray is driven at considerable 
velocity by the air escaping from the air 
jet, together with additional air drawn in 
i>U by the blast. Opposite the other end of 
the blast tube is a deflector cup into which 
the mixture of air and liquid is directed, 
as hereinafter described in detail. 

In an embodiment of the invention par- 
35 ticularly suitable for air humidification 
or for the nebulisation of antiseptic 
liquids in hospitals or the like, the appa- 
ratus is arranged vertically with the 
atomiser at the bottom, and the deflector 
40 cup at the top. of the blast tube, and is 
contained within two superimposed bowls, 
of which the lower forms a container for 
the liquid to be nebulised, while the upper 
is adapted to form a trap for the un- 
neubulised liquid carried upwards by the 
atomiser spray, and to return it to the 
lower bowl. 

The atomiser is secured through the 
bottom of the lower bowl and takes the 
foiTn of an air jet hairing a bore of 1.3 
m.m. directed vertically upwards. Imme- 
diately above the jet is disposed the upper 

|ip^«*^^-i23!li^ tube, 3 m.m. external 


diameter and 1.85 m.m. bore, having its 
mouth inclined at an angle of 60** to, and 55 
approximately coincident with, the axis 
of the air jet its lower end is bent down- 
wards and terminates about 1 m.m. from 
the bottom of the bowl. 

The blast tube has its lower end 7 m.m 60 
above the level of the tip of the air jet*, 
and takes the form of an open truncated 
cone, 60 m.m. diameter -at its lower end, 
3o m.m. diameter at its upper end and 
100 m.m. high, and is secured through G5 
the bottom of the upper bowl. The de- 
flector cup also takes the form of a trun- 
cated cone, open at the bottom and closed 
at the top, the bottom being 6Q m.m. 
diameter and the top 25 m.m. diameter. 70 
The depth of the cup is 35 m.m. and its 
open bottom is 10 m.m. above the upper 
end of the blast tube. 

The upper bowl has one or more drain 
holes drilled through it and is partly 75 
covered by a splash guard which closely 
fits the rim of the bowl and which has an 
opening 90 m.m. in diameter in its centre. 
The opening may conveniently have a bar 
formed or secured across its diameter, to 80 
the centre of which the deflector cup may 
be secured. The bowls may be of any 
convenient diameter, but the upper bowl 
should not be smaller than 160 m.m. 
diameter for best results, 85 

In operation, the liquid to be nebulised 
is poured into the lower bowl to a depth of 
20 to 30 m.m. and the air jet is connected 
to a supply of compressed air, or otter 
suitable gas. The resulting blast of air 90 
across the open mouth of the liquid tube 
causes a reduction of pressure therein, in 
known manner, liquid being drawn up- 
wards through the tube into the jei! of 
air, which atomises it and drives it sit 95 
considerable velocity through the blast 
tube, where it mixes with air drawn in liy 
the blast and h then driven into the de- 
flector cup, where it is still further 
atomised. Part of the liquid is broken up 100 
into droplets small enough to form a stable 
cloud, which behaves as a true vapour and 
escapes through the opening in the centre 
of the splash gudrd, while the remainder 
IS caught by the deflector cup and returned 106 
to the lower bowl via the drain holes in 
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the upper bowl. 

When supplied with air at a pressure 
of 10 pounds per square inch, a nebuliser 
made to tlie dimensions given will nehu- 

5 lise approximately 120 cubic centimetres 
of water per hour. 

The particular embodiment of our in- 
vention described in detail is mentioned 
only as an example and we do not confine 

10 ourselves to the specific arrangement or 
dimensions given. For example, the blast 
tube may be cylindrical in form, instead 
of conical, as described, and it may be 
divided into two or more sections, and 


althougli we usually prefer to employ an 16 
at-omiser of the simple cross-jet type de- 
scribed, we m-ay use other known or new 
types^ such as the concentric jet type 
commcmly used for paint sprays. 
Dated the 27th day of February, 1939. 
G. WARNER PARR. 
CHARLES ArSTIN LIMITED. 
For and on behalf of Charles Austin 
Limited, 

G. Waiiner Pahh, 

Secretai'y. 

H. E. Inviyc; Fostek, 

Director. 


COMPLETE SPECIFICATION 
Improvements in and relating to Apparatus for the Nebulization 

of Liquids 


20 We, Geofprey Wabner Pakr, a British 
Subject, of Four Green Pillars, Wrotham 
Heath, Kent, and Charles Austen 
Limited, a British Company, of 18, Essex 
Street, London, W.C.2, do hereby declare 

26 the natnre of this invention and in what 
manner the same is to be performed, to be 
particularly described and ascertained in 
and by the folloTsring statement: — 
This invention relates to apparatus for 

30 nebulisation of liquids, that is to say, the 
production of a suspension of a liquid in 
finely divided form in air or other ffas. 

Yarious forms of apparatus have been 
proposed for producing such suspensions. 

36 For example, in Specification No.. 237,992 
there is shown an air conditioning device 
in which water accompanied by air is 
sprayed lengthvrise of an open-ended tube 
containing a baffle which is of converging 

40 form and has a hole at the centre, and one 
or more additional flat baffles are provided 
across the tube beyond this hole. In 
Specification No. 465,357 there is disclosed 
another form of such apparatus in which' 

45 the liquid and air. or other gas. is sprayed 
on to the walls of the contamer and the 
liquid in suspension rises up in a chamber 
past a pluralitv of baffles to a discharge 
opening at the top. In this case, the air 

60 or other gas discharged from the casmi? 
is only that producing the spray. 

It has been proposed in Specification 
No. 487,704 to provide an apparatus for 
* bringing gas and liquid into intimate con- 

65 tact for various purposes, including the 
cleaning of gases and the conditioning of 
nir which apparatus comprises a^chambei' 
fonned.with a venturi-like passage open 
at both ends for the passage of or 

60 other gas, a jet at one end to which liquid 
is supplied to feed a cone of spray into 
the passage and a deflector at the other 
end formed with the so-called stream-line^ 
inwardly directed protrusion at the centre 


for spreading the resultant mixture of gas 65 
and liquid radially from the chamber so 
as to prevent accumulation of liquM 
which might drop back and interfere with 
the mixing or wetting action taking place 
in the chamber. ^ 70 

The invention is concerned with nebu- 
lising apparatus for producing a suspen- 
sion in the form of a so-called persistent 
cloud of very fine liquid particles, namely, 
a cloud in which the particles have a 75 
greater tendency to disperse laterally than 
to fall, such for instance as may be re- 
quired for permeating a room or other 
large enclosed space. The object of the 
invention is to provide an apparatus whirh oO 
will produce such a cloud very rapidly 
and also with a high degree of efficienoy 
in operation. By efiiciehey in operati'.jn 
is meant the ratio of the quantity of liquid 
converted into the cloud to the quantify 
of liquid which is sprayed. 

It has been found that if the liquid -s 
sprayed by air or other gas into the open 
end of a generator tube which is closed ar 
the opposite end, a considerable turbu- "0 
lence occurs within this generator tube 
which is very favourable to the production) 
of the fine suspension which is required. 
There is, however, very little possibility 
for the cloud to bo discharged from the 
generator tube mainly because of con- 
densation on the inner surface of the tub? 
and if it is opened at the far end to permit 
the discharge of the cloud, then it appears 
that the turbulence within the generator 100 
tube is reduced ver>- considerably with n 
consequent reduction in the production of 
the cloud-like suspension. 

According to the present invention there 
is provided an apparatus for producin<r 105 
a cloud-like suspension of a liquid in aii 
or other gas which comprises a gen era for 
tube open at both end.'?, means such as an 
atomiser for directing a jet of air or oth^r . 
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gas carrying tlie liquid, in tke f onn of a 
spray into the tube from Oi position at or 
near one end, and a baffle or reflector 
wti-cli is of a size and shape to constitute 
5 a closure" for the tube but is spaced from 
the other end of the tube and is of concave 
shape at the side facing the end of the 
tube. It is found that by provision of the 
concave reflector aforesaid, the turbulence 
10 within the generator tube is maintained, 
while providing adequate opening be- 
tween the reflector and the periphery of 
the adjacent end of the tube for the outlet 
of the cloud-like suspension. In par- 
15 ticular, it is observed that by this appa- 
ratus there is obtained a zone of consider- 
able turbulence approximately midway 
o£ the length of the tube, and it is belioved 
that the formation of this turbulent zone 
20 accounts for the very efficient operation of 
the apparatus. A s-pray of the liquid to- 
gether with air or other gas is essential fox 
the efiective operation of the apparatus 
because a jet of liquid, if used alone, 
26 would unless it were impracticably small, 
damp out the turbulence in the generator 
tube. . 

A further feature of the invention con- 
sists in that the interior of the generator 
30 tube is in the form of a truncated cone 
with the smaller end adjacent to the re- 
flector, for the pxxrpose of restricting the 
passage of the particles of li<iuid as they 
come from the atomiser straight through 
35 the generator tube. 

Another feature of the invention con- 
sists in that the interior of the reflector is 
in the form of a truncated cone ^vith the 
smaller end closed. It is found to be of 
40 advantage to employ a reflector of which 
the closed end is approximately equal in 
area to the end of the generator tube to 
which it is adjacent. , . v i 

In a form of the apparatus which has 
45 been found to be particularlv satisfactory 
in operation, the volume of the interior of 
the reflector is of the order of one-third 
of the volume of the interior of the 
generator tube. 
50 In a preferred construction of the appa- 
ratus the generator tube rests on an abut- 
ment in the lower part of a working 
chamber which is open at the bottom aud 
the reflector is carried by a cover for this 
55 chamber havincr an outlet opening for the 
cloud-like suspension. With this oon- 
stniction the apparatus may be readilv 
dismantled by lifting the cover and with 
it the reflector and then by lift2ng the 
60 generator tube out of the chamber. The 
worldng chamber is conveniently sus- 
pended in an outer chamber for the liquid 
and having the atomiser mounted m the 
bottom of this outer chamber. Therefore, 
65 bv * lifting the working "chamber the in- 


terior of the outer chamber and the 
atomiser are readily accessible. 

A further feature of the apparatus 
consists in the provision of means direct- 
inff secondaiy air or other gas into the 70 
outer chamber so as to pass through the 
generator tube -with the atomised liquid 
from the atomiser and furthermorer, means 
may be employed for directing a current 
of air or other gas adjacent to the outlet "5 
opening of the working chamber to assist 
dispersion of the cloud-like suspension. 

fii a convenient fonn of the apparatus 
it is constructed as a unit with a pump for 
supplying air to the atomiser, an electric 
motor driving the pump and a fan also 
driven by the motor for supplying the 
secondary air to the generator tube and 
the current of air adjacent the outlet 
opening. . v ®^ 

One specific construction of the neou- 
lizing apparatus according to the inven- 
tion IS illustrated by way of example in 
the accompanying drawing showing the 
appsoratus in sectional elevation. 90 

Eeferring to tie drawing, the appa- 
ratus is enclosed in a casing- 10 having a 
top 11 provided with, a removable cover 
12. An outer liquid container 13 for the 
liquid to be used rests on a base 14 in the 96 
cawing 10. This outer liquid container 
13 which is of cylindrical form has a cen- 
tral boss 15 having an air passage 16 and 
provided at the top with an atomiser com- 
prising a jet 17 communicating with the 100 
air passage and pipes 18 carried by the jet 
extending at one end into tho liquid! and 
at the other end to a position immediately 
above the orifice of the jet 17. A nozzle 
19 communicating with the air passage 16 105 
and extending below the bottom of the 
container is arranged to engage in a seal- 
ing washer 20 in a socket 21 to which air 
under pressure is applied. A cover plate 
32 engages the top of th«o containeo: with 110 
an interposed packing 23, this cover plate 
forming part of the top 11 of the casing. 
The axrangement is such that on removal 
of the cover plate 22 the container 13 may 
be lifted clear of the casing And be re- 115 
placed in position with the nozzle 19 en- 
gaging in the sealiu'g washer 20 to make 
the necessary joint. 

The plate 22 has a central circular open- 
ing in which an inner cylindrical chamber 120 
24 is mounted so as to rest on the plate 
22 by meians of a shoulder 25 on the ex- 
terior of this chamber. This inner cham- 
ber 24 is open at both ends and is provided 
at the bottom with an internal rim 26. A 125 
jrenerator tube 27 of frusta-conical form 
has a flange 28 at its larger end by means 
of which it rests on the rim 26 and above 
the atomiser. 

Above the generator tube 2ff there is 130 
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mounted a concave reflector 29 of trun- 
cated conical form and this reflector is 
carried on a spider 30 bridging an outlet 
opening 31 in a cover 32 wKicli rests on 
6 the top of the chamber 26. 

In use of the apparatus air under pres- 
sure is stipplied to the atomiser to produce 
a spray of small particles of the liquid 
carried by the air and directed into the 
10 generator tube 27. Owing to the provi- 
sion of the reflector 29 producing in effect 
a cushioning of air, this tube 27 acts very 
much as a closed chamber and causes a 
considerable turbulence to occur in the 
15 tube 27 serving to break up the spray into 
a very fine cloud-like suspension of the 
liquid. It has been noted that this turbu- 
lence takes place in a rather well defined 
region approximately midway of the 

20 length of the generator tube. This sus- 
pension in the form of a persistent cloud 
passes out from the upper end of the 
generator tube 27 around the lower edge 
of the reflector 29 and out through the 

25 outlet opening 31. Should any of the 
liquid condense at the outer side of the 
generator tube 27 it is permitted to drain 
back into the outer container through a 
hole 33. ^ , 

30 In a construction which has been found 
to give very satisfactory results the 
generator tube 27 has a length of about 
four inches. The diameter of the top of 
the tube is preferably of the order of one 

35 inch and it is found that if made Larger 
the turbulence within the tube is appre- 
ciably decreased and there is a tendency 
for tile spray to be driven straight through 
the generator tube. The diameter of the 

40 bottom of the generator tube may be 
varied, for instance, between two and 
three inches in this construction. It is 
preferable for the closed upper end of the 
reflector to be approximately the same 

45 area as the top end of the generator tube 
and although the angle formed by the 
wall of this conical reflector may be 
varied it is found that for best results the 
volume of the interior of this reflector 

50 should be equal to one-third of that of the 
generator tube. The diameter of the 
bottom of the reflector may conveniently 
be the same 'as that of the bottom of the 
£7enerator tube. The atomiser is conve- 

55 nientlv of the simple cross-jet type as 
shown in the drawing, but any other 
atomiser capable of producing a 
moderately fine spray may be employed. 
The air supply to the atomiser is taken 

60 from a pumjp 34 through a receiver 35. 
the pump being driven by an electric motor 
36 On the motor shaft there is provided 
a radial tvpe fan 37 opposite an opening 
38 in the side of the casing 10. This fan 

65 delivers a current of air from a housing 


39 for the fan through an aperture 40 in 
the outer container 13 so as to provide 
secondary air which passes through the 
generator tube to assist in the production 
of the cloud-like suspension. Some of the 70 
air delivered by the fan passes through an 
opening 41 in the top 11 of the casing and 
is directed by a cowl 42 in the direction 
across the discharge opening 31 for the 
cloud-like suspension in order to assist in 75 
its dispersion. By means of this appa- 
ratus there is produced a so-called persis- 
tent cloud-like suspension of a liquid with 
high eflSciency as determined by a com- 
parison between the amount of liquid 80 
sprayed by the atomiser and the amount 
of liqiiid converted into the persistent 
cloud-like suspension. Moreover, in the 
construction of the apparatus shown in 
the drawing the various parts of the tippa- 85 
ratus which serve to contain the lionid or 
suspension are readily removable for 
cleansing purposes simply by lifting them 
from their respective mountings. 

Having now particularly described aad 90 
ascertained the nature of onr said inven- 
tion ?and in what manner the same is to 
be performed, we declare that what we 
claim is: — 

1. Apparatus for producing a cloud- 95 
like suspension of a liquid in air or other 
gas, which comprises a generator tube 
open at both ends, means such as an 
atomiser for directing^a jet of air or other 
gas candying the liquid in the form of a 100 
spray into the tube from a position at or 
near one end of a baffle or reflector which 

is of a size and shape to constitute a 
closure for the other end of the tube but 
is spaced away therefrom »and is of con- 105 
cave shape at the side facing the end of 
the tube. 

2. Apparatus as claimed in claim 1. 
wherein the interior of the generator tube 

is in the form of a truncated cone with' 110 
the smaller end adjacent to the reflector. 

3. Apparatus as claimed in claim 1 
or claim 2, wherein the interior of the 
reflector is in the form of a truncated cone 
with the smaller end closed. 115 

4. Apparatus as claimed in any of tlie 
precedin.£? claim « vrhcrein the -area of the 
closed end of the reflector is approxi- 
mately equal to the orea of the end of the 
generator tube to which it is adjacent. 120 

o. Apparatus as claimed in claim 4. 
wherein the volume of tlie interior of the 
reflector is of the order of one-third of tli? 
volume of the interior of the ffcnerator 
tube. 126 

6. Apparatus as claimed in any of the 
precedinrr claims, wherein the generator 
tube rests on an abutment in the lowL^r 
part of a working chamber which is open 
at the bottom and the ]'eflector is carried 130 
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by a cover for tliis chamber having^ an 
outlet opening for the cloud-lijve suspen- 
sion. 

7. Apparatus as claimed in claim 6, 
5 wherein the working chamber is suspended 

in an outer chamber for the liquid and 
having the atomiser mounted in the 
bottom of this outer chamber. 

8. Apparatus as claimed in claim 7, 
10 comprising means for directing secondary 

air or other gas into the outer chamber so 
as to pass through the genera.tor tube with 
the atomised liquid from the atomiser. 

9. Apparatus as claimed in claim 6. 
16 claim 7 or claim 8, comprising means for 

directing a current of air or other fr^s 
adjacent to the outlet opening of the 
working chamber to assist dispersion of 


the cloud-like suspension. 

10. Apparatus as claimed in any of the 20 
preceding claims 6 to 9, constructed as a 
unit witn a pump for supplying air to the 
atomiser, an electric motor driving the 
pump and a fan also driven by the motor 
for supplying the secondary air to the 25 
generator tube and the current of air adja- 
cent the outlet opening. 

11. Apparatus for producing a cloud- 
like suspension of a liquid in air or other 
gas, substantially as herein described with 30 
reference to the accompanying drawing. 

Dated this 23rd day of February, 1940. 
BOTTLT, WADE & TENNANX, 
Chartered Patent Agents^ 
111 & 112, Hatton Garden, London, E.C.I. 


Iieamington Sp& : Printed for His Majesty's Staiaovery Office, by the Gburier Press. — 1940. 
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